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ABSTRACT

An experiment to test the effect of date of plagtim the yield of new advanced lines of cotton fritve crops
improvement programme at the Savannah AgricultRegdearch Institute (SARI) was conducted at Nyarskpal
between May and December 2000. Three cotton linesjely; Sarcot 4, Sarcot 5 and Sarcot 10 as well as
FK290, a commercial variety were each planted va different dates follows: May 26, June 9, JungR@y 7
and July 21. The experiment was implemented iriapt design with three replicates. The cropsaevelanted

at a spacing of 90cm x 30cm. The results of theeement showed that early planted cotton varieyiesd
better than late planted ones. Late planted crafiered more bollworm damage than early plantedsofiée
Sarcot lines used in this study responded wellatdiex dates of planting than the late ones. Eplanting is
therefore recommended to farmers in the study &tewever, planting should not be done too early éarly as
May) since bolls will start opening September witemill still be raining heavily and will definitgl affect the
quality of the lint negatively.
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1.0 INRODUCTION

Cotton, the world most important non-food agrictattcommaodity was one of the first vegetable fibuesd for
textile purposes. It is believed to be a nativé\sia and South America, from where it spread tepparts of
the world. In Ghana, the Bassel Missionaries thined it in the seventeenth () entury.

The importance of cotton in this modern world carmmover emphasized. Apart from the lint, whicé textile
industry uses for the manufacture of fine clotlzesubstantial amount of oil is also obtained fromdeed.

In Ghana and especially, in the northern part$iefdountry, cotton is recognized as one of the rimygbrtant
cash crops. In northern Ghana, cotton offers eympémt to a large number of people.

Out of one hundred and thirty (130) farmers inteviéd in the Wa district of the Upper West regiorGtfana
on the importance of cotton farming, not even @lsiiarmer gave a bad testimony about cotton fagmiFRorty
(40) farmers were able to put up houses out obodtrming, forty-three (43) farmers acquired prypsuch as
bicycles, sewing machines, and household utertkitsy-five (35) farmers acquired livestock (caftsheep and
goats), four (4) farmers bought grinding mails awvd bought motor bikes though cotton farming. Asnall
the farmers interviewed except the unmarried, $hay have been able to fund their children’s edapat
through the cotton farming (Wumbetial., 1999). Masahudu Dorie, a farmer, said that d@nly through cotton
farming one can get a big income at the end ofalaing season.

The principal cotton-growing areas in Ghana areNbethern, Upper East and the Upper West regiotheiO
areas where cotton can be grown include; the dosestanna zone, parts of Volta, northern Ashanti Brong-
Ahafo regions. A monomodal rainfall with a veryntp dry season characterizes the three principabrecot
growing areas mentioned above.

The production of cotton in the world is greatearthall fibres put together. The trend of cottoadurction in
Ghana is quite encouraging. From 1989 to 1991 n&hmoduced an average of 898 kg'taf-seed cotton.
This figure fell to 853 kg ha&+in 1996 and again rose to 943 kg'Hia-1997 and 1998 respectively (FAO, 1998).
The evolution of the cotton industry in Ghana frd®05 to 2000 showed that, the Ghana Cotton Company
Limited (GCCL) alone produced a total of 11,125st@f seed cotton in 1996, 15,070 tons in 1997,401Ans
in 1998, 24,100 tons in 1999 and 25,000 tons iMMA0@published data from cotton companies). Thiswshthat
production is increasing mainly by putting moredan cotton rather than a drastic increase in prtvdty per
unit area.

Cotton is planted within a wide range of time, usu&om mid may to the end of June. However, ioah
cotton growing areas especially in the northernioregthis time of planting cotton conflicts with nid
preparation, planting and weeding of food crop$iis hormally leads to a situation where farmersiptmtton
too early and pay less attention to it or planiuJate, both of which in turn lead to poor yieldsdgpoor quality
of the cotton produced.

Sement (1988) in his book, “cotton” said “Even tgbdit is often difficult for the grower to plant #ton at the
proper time due to his priority to his food crops, should be aware, that in the Sahel and Sudagszgield
prospects decline very sharply if sowing takes @leery late”. This calls to investigate when ivery late to
plant cotton in the guinea savanna zone. Plamtiogarly also leads to opening of bolls when #ieshave not
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ceased. Cotton which has weathered due to exposwpen bolls to excessive rain, deteriorate agtbine
more susceptible to fibre breakage during procggsitake et al., 1990). Kerby, 1996, reported tbatton bolls
set late in the season, suffer increase short ibrégent. However, unpublished information frone 8hana
Cotton Company Limited, Tamale and the PlantatiDeselopment Limited, Wa, showed that early planted
cotton varieties often yield better than late pdaintotton.
This project was therefore, undertaken to verify dabove hypotheses.
2.0 Objective(s)
The objective of the study was to determine theatfbf five dates of planting on yield parametefrshoee
promising cotton lines selected at the SavannacAiitiral Research Institute (SARI) and one comnaérci
variety grown extensively in Ghana.
3.0METHODOLOGY
The trial was conducted on the experimental fieldhe savanna Agricultural Research Institute (SA&I
Nyankpala (Altitude 183m, Latitud€ 25’ N and Longitude %8’ W).
Three cotton lines; Sarcot 4, Sarcot 5, Sarcotrid aacommercial variety, FK290 were each plantedivn
different dates. The SARI Cotton Improvement Paogme developed the Sarcot lines while FK290 is a
commercial variety originally from Burkina Faso a@down by the cotton companies in Ghana.
3.1 LAND PREPARATION: Ploughing was done to a depth of 20cm followedhagrowing to produce a good
seedbed. Before each planting, the plots werdddwugith the use of hoes.
3.2 PLANTING: Planting was done to a depth of 3cm and at aispat 90cm between rows and 30cm within
rows. Planting was done at two weeks interval Wi first planting being on the 9@f May and the fifth
planting on July 21, 2000.
34 FIELD LAYOUT: The experiment was implemented in a split pldigie with three replications and two
factors (variety and date of planting). Varietguf levels) was assigned to the main plot and dhfganting
(five levels) was assigned to the sub-plot. In thlére were sixty- (60) experimental units witltleglot size
being 5m x 2.7m.
35 CULTURAL PRACTICES
Weeding: A total of four, weeding were done on each plbtrst weeding was done two weeks after planting
(2WAP) and the subsequent ones done wheneverilzer¢he need. Weeding was done with a hoe.
Fertilizer application: NPK fertilizer was applied at the ratio of 70:30. Nitrogen was applied in split doses.
The first dose of 40 kg Hawas applied together with the phosphorus and piotas3 WAP the second dose of
30 kg h& was top dressed at squaring.
Spraying: Spraying was done as and when there was thetoeklso. In all six sprayings were conducted using
K-D brand insecticide (active ingredientsimbda cyhalothrin andChlorpyrifos) at the rate of 1 litre a
Harvesting: Harvesting was done by hand picking of seed cditom completely opened bolls on the whole
plot. In all, a minimum of three pickings was dameeach plot.
3.6 DATA COLLECTED
The following data were taken:

« The dates of emergence, squaring, flowering anidopening;

« Degree-days accumulated at the phonological syaee;

e Boll period, boll weight and number of bolls peaip;

« Plant height at flowering;

« Rainfall and temperature;

* Yield loss due to bollworms assessment.
The temperature and rainfall data over the studipgevere obtained from the SARI meteorologicatieta The
degree-days (DD) other wise known as heat unit® waiculated by subtracting a base temperature/tt 1
from the daily mean temperature. The cumulativefadl of the major phonological stages was alslcudated
from the rain fall data.
3.7DATE ANALYSIS
The data of the trial was subjected to the ANOVAgGSSTATISTIX” for windows (Analytical software, 996)
and the means were compared using Fisher's LD® ni¢ans were placed in homogenous groups reprdsente
by alphabets indicating means that belong to theesgroup (therefore are not significantly differénatm each
other) or to groups that overlap or to differerdigys that are significantly different from eachesth
4. 0RESULTS
4.1 Uniformity in Seed Emer gence
Uniformity in seed emergence is the average numbseedlings (stands) out of a hundred (100) thegrges in
a day. Emergence prolonged over a period and riffermity differed among varieties (P<0.05) andegabf
planting (P<0.001). There was no interaction betwthe varieties and the dates of planting for plaisameter.
The Sarcot lines did not statistically differ inifammity in emergence among themselves. HoweVey thad
superior uniformity in emergence over FK 290 asishn table 1.
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Table 1: Uniformity in Seed Emergence of Four Cotton Genotypes at Nyankpala, 2000.

Variety Uniformity in Seed Emer gence, %
Sarcot 5 140 a
Sarcot 10 13.8a
Sarcot 4 13.7a
FK 290 125b

NB: Figures followed by the same letters are not significantly different at a rejection level of 0.05.

The highest uniformity was observed when the vimsetere planted on June 23 and the least on July 7

Table 2: Uniformity in Seed Emer gence of Cotton sown on Different Dates at Nyankpala, 2000.

Date of Planting Uniformity in Seed Emergence, %
June 23 276 a

June 9 188 b

May 26 79cC

July 21 7.4 cd

July 7 5.6d

NB: Figures followed by the same letters are not significantly different at a rejection level of 0.001.
4.2 Degree-days (DD17) Accumulated at Major Phonological Stages.

The time taken for a crop to attain the differembvgh stages is influenced by the amount of effecti
temperature accumulated by the crop amongst oftutork. It is expressed as thermal units andathsrwise
known as degree-days (DD).

4.2.1 DD17 at Squaring, Flowering and Boll Opening

The amount of heat units (DD17) accumulated at iggiaflowering and the boll opening stages of theps
were influenced by the date of planting signifi¢ar(P<0.00, P<0.05, and P<0.01 respectively) ant by
varieties used. At squaring the crops planted erdifferent dates were significantly different freaach other as
far as heat unit accumulation was concerned. d\tdting, crops planted on Jul 21 recorded the gB®17.
The June 23, June 9 and May 26 crops accumuladmifisantly less heat units than July 21 crops ttaia
flowering. The same pattern was observed at lpahong (Table 3).

Table 3: Degree-days (DD17) Accumulated from Different Planting Datesto Squaring, Flowering and Boll
Opening

Planting Dates ***Squaring *Flowering ***Boll Opening
July 21 1029 a 1526 a 1679 a

July 7 901 b 1342 ab 1444 ab

June 23 704 c 848 b 1296 b

June 9 561d 695 b 1166 b

May 26 494 e 605 b 1027 b

*** Figures followed by the same letters are not significantly different at a rejection level of 0.001.
*Figures followed by the same |etters are not significantly different at a rejection level of 0.05

4.3 Cumulative Rainfall at Squaring, Flowering and Boll Opening

The cumulative rainfall at squaring, flowering alndll opening were affected solely by the dates lahfing
(P<0.001). The LSD mean comparison of the cumudatainfall separated the dates of planting at eddhe
phonological stages into three homogeneous groApsach of the three stages, crops planted on 9unzel the
highest cumulative rainfall (Table 4).

At squaring, crops planted on June 23, July 7 aihg J1 had not significantly accumulated differeainfall
values from each other. However, the values wigraficantly different from the June 9 and May 2®ps. At
boll opening the two July crops had accumulatediaantly lower rainfall than the rest.
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Table 4: Cumulative Rainfall (mm) from Planting to Different Reproductive Growth Stages in Cotton at
Nyankpala, 2000

Planting dates Squaring Flowering Boll opening
June 9 298 a 370 a 651 a
June 23 231 b 303 b 552 b
July 21 222 b 352 a 455 c
July 7 206 b 245 ¢ 464 c
May 26 126 ¢ 366 a 529 b

NB: Figures followed by the same letters are not significantly different at a rejection level of 0.001.

4.4 Plant Height

The plant height taken at flowering was signifidpimfluenced by variety (P<0.001). No interactiwas
observed between the varieties and the dates ifipda Sarcot 5 showed superiority over Sarcoad far as
height was concerned (Table 5).

Table 5: Average plant height of 4 cotton varieties sown on 5 different datesin 2000 at Nyankpala
Variety Plant height, cm.
Sarcot 5 719a
FK 290 68.9 ab
Sarcot 4 65.5 ab
Sarcot 10 62.7b

NB: Figures followed by the same letters are not significantly different at a rejection level of 0.01.
Crops planted on June 9, July 21, July 7 and Maw@@ not significantly different in height at flewng from
each other, but were significantly different franose planted on June 23 as can be seen in table 6.

Table 6: Average Plant Height of Cotton Grown on Different Datesin 2000, Nyankpala

Planting Dates Plant Height (cm)
June 23 80.7a
June 9 68.6b
July 21 67.0b
July 7 60.7b
May 26 59.3b

NB: Figures followed by the same letters are not significantly different at a rejection level of 0.001.

4.5 Seed Cotton Yield

There was no statistical difference in yield ameageties. However, there were significant vaodas in yields
of the crops planted on different dates (P<0.00he LSD mean-comparison put the dates of plarntitmthree
homogeneous groups. The July 21 crop yieldedeahst lamount of seed cotton and was significanffereint
from yields of the first two crops planted on May @1d June 9 (Table 7). Seed cotton yield stroogtyelated
negatively with the amount of heat units accumualaae 2 WAP (r = 0.74), squaring (r = 0.73) and all b
opening (r = 0.62). It also strongly correlatedatively (r = 0.72) with the date of planting (Appkx 10).

Table 7: Seed Cotton yield of Crops Grown on Different Dates at Nyankpala, 2000

Planting Dates Seed Cotton Yield, kg ha-1
May 26 3956 a

June 9 3599 a

June 23 3420 ab

July 7 2180 ab

July 21 1340 ab

NB: Figures followed by the same letters are not significantly different at a rejection level of 0.001.

5.6 Yield Loss Dueto Bollworms

The percentage yield loss as a result of bollwoamaige was significantly influenced by both vari@y0.001)
and date of planting (P<0.05). Sarcot 10 crop®wess tolerant to bollworms while Sarcot 5 crdpsnged
much tolerance (Table 8).
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Table 8: Percentage yield loss due to Bollwor ms on four cotton varieties grown at Nyankpala in 2000.

Variety Yield Loss, %
Sarcot 10 18a

Sarcot 4 16ab

FK 290 15ab

Sarcot 5 13b

NB: Figures followed by the same letters are not significantly different at a rejection level of 0.001.

Bollworm damage on crops planted on June 9 and 28ngas not significantly different from each otlzerd
was significantly lower than on those planted dy Juand July 21 (Tabale 9).

Table 9: Percentage Yield Loss Due to Bollworms on Cotton Crops Planted on Different Dates at
Nyankpala, 2000

Planting dates Yield loss, %
July 21 17.2a

July 7 17.1a

May 26 15.0ab
June 9 14.5b

June 23 14.2b

NB: Figures followed by the same letters are not significantly different at a rejection level of 0.05.
6.0 DISCUSSION
6.1 Crop Development

Crop emergence and establishment were dictated lynaiyn moisture availability. There were marked
significant differences in the days it took for thetton crops to emerge due to the dates of plgritian
observed among the varieties (Tales 1 and 2). Fnenuniformity in seed emergence data, while itilddhave
taken the three Sarcot lines about 7 days to at@éd¥ emergence of stands and 8 days for the Fkvagéty
on the average across the five dates of plantingpuld also have taken approximately 3.6 to 18sday the
crops sown on the different planting dates to mtt&i0% emergence of stands in the field.

This can be attributed to the occurrence of dryispleat are characteristic of the agro ecologrmaie during the
wet season. A dry spell in this area is a perio8l days or more with less than 5mm dayf evapotranspiration
(Kasei and Sallah, 1997).

The July 7 crop with a uniformity of emergence d% would have taken the longest time of approxatyat8
days to attain 100% emergence of stands barrindjisgedamage by pest and diseases. The crop \aasepl
when a 5-day dry spell had just been broken amertt through two other dry spells lasting for 5 drddays
respectively. The May 26 and July 21 crops wese glanted during a dry spell but they had morediaable
conditions in the first 2-week period after plagtinThe May 26 crop was planted when a 6-day deji $@ad
began only two days earlier. The crop however, haainy days by 14DAP while the July 21 crop whsted
during a 13-day dry spell that had began 8 day&eeand had 5 rainy days during the first 14DAP.

The crops planted in June had the most favouralgiathver conditions to emerge and establish unlikseth
planted in July. The June 9 crop was planted 2 tajore an 8-day dry spell began however it hadwash as 9
rainy days during its first 14 DAP. The June 28pcnever went through a dry spell till 8 DAP ttgsaihy it had

potentially only 3.6 days to attain 100% emergesfcgands from the uniformity of 27.6%.

The unfavourable weather conditions of the two &ubps made them to accumulate significantly highbd 7
values than the three earlier crops during thedt fl4 DAP for all the varieties used. Most of tieat units
accumulated did not meet favourable moisture regitneffect growth development in time.

The month of July in 2000 registered three drylspefccording to Kasei and Sallah (1997) the philitg of
having a 7-day dry spell in June are once every gad twice every 3 years for July. There havenb&e and
70 dry spells experienced in June and July respegtin this area from a long-term data spanniognfrl953-92
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(a 40-year period). Most of the dry spells in Jaoeur during the second half of the month, thikesathe
period from the last week in June till the secorekkvin August the most prone to dry-spells in tteaa This is
definitely not the best time to plant cotton a ctiogt spends the first 15 days to develop an edbapot system
before shifting emphasis on growth of the aboveigdoparts (Shleikher, 1983).

There were significant differences in the developimaf the crops due to the different planting datéhe
development of the May 26 crops was fastest tillasipg and thereafter was among the fastest. Toregs
attained the major phonological stages with theiaedation of the least DD17 (Table 3).

Squaring in the May 26 crops was attained with a#’C of heat units and only 126 mm of rain. Withie th
period of boll development (from massive flowertogboll opening) the crops planted in May-June audiated

as much as 422 - 47PC of DD17 compared with 162 and 153C for the July 7 and July 21 crops
respectively (Table 3). These definitely translaile well-developed bolls on the May-June cropseeislent
from the yield data (Table 7). During the sameiqzkrrainfall was not limiting for the crops, asth was
163mm of rain for the May 26 crops while the Julgarid July 21 crops had 219mm and 103mm of raine Th
June crops had in excess of 245mm of rain (TableCtarly the July 21 crop was late and could adet
advantage of the October rains in boll developnimfore the characteristic abrupt end of the ramnshat
month.

The fast development of the May 26 crops through ghowth stages resulted in relatively short plaatts
flowering (Table 6). The July 7 crops however daetheir slow growth rate through 5 dry spells befo
flowering ended up equally as short plants. Thiswwn contrast with the general view held that wbeaps are
planted early they are able to accumulate more Dibéie by producing more biomass.

No significant differences were observed amongwimgeties with regards to the duration on the degwelent
stages. However, at flowering Sarcot 5 crops staddaveragely taller than Sarcot 10 in the fifldi{le 5).

6.2 Seed Cotton Yield

Seed cotton yield correlated negatively with theoant of heat units accumulated at 2 WAP (r = 0.6Zhe
longer it took the crops to attain the growth statiee lower the yields. It also correlated negiye = 0.72)
with the date of planting (Appendix 1). The latiee cotton crop was planted the lower the yieldivted.

Late planting resulted in lower seed cotton yieddplaining about 52% of variations in yields rattiesin the
varieties used (Appendix 1). The May 26 cropsdgel more than the other dates of planting. Thejdgd
averagely 3956 kg Haas compared with 1340 kg h#or the July 21 crops (Table 7). These variationgield
could be attributed to factors such as; temperatanefall and pests (bollworms) damage.

The longer boll period (48 days) of the May 26 cepth optimal levels of moisture and effective hessulted

in higher yield than the July 21 crops with a séobioll period of 40 days. The boll periods foe thther dates
of planting were as follows; June 9 — 47 days, e 46 days and July 7 — 45 days. From thiglaydf 14

days in planting from May 26 to July 7 resultedtia boll periods reducing by a day. Beyond Julg delay of
14 days in planting cotton resulted in a 5-day o#idua in boll period.

Generally, early-planted cotton crops receive alination of adequate temperature and rainfall regihan
late planted ones. Boll size (weight), which iscanponent of yield in cotton, is greatly influendeg weather
and the duration of boll development stage of thatp For instance, a cotton plant will bear srballs if there
is hot weather during bloom, cold weather durinyj bmturation and if bolls are set late in the sea@Hake et
al., 1990). This was not different from what wdserved on the field. For instance, the July Zipsmwhich
flowered in September (accumulating only 103mmaifis before cut-off) had an average boll weigh6 &g,
compared with an average boll weight of 7.3g fa kay 26 crops which attained its flowering in J@hjith a
total rainfall of 163mm to cut-off). This variatidn boll size explains why the May 26 crops yieldaore than
the July 21 crops.

Pest damage is another factor that can affect.yi¥ldld loss due to bollworms was influenced bg tharieties
used and date of planting. Sarcot 5 crops sufféredeast yield loss due to bollworms attacks ttrenother
varieties (Table 8) giving the implication that yHeave higher resistance to bollworms attack.
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The least yield loss due to bollworms was recoritethe earlier crops, especially the June cropdlera).

There must have been an escape mechanism fromdooilimfestation by planting earlier than July. Ttigher

rainfall and greater number of rainy days in May dane may probably have washed eggs laid by thbsadf

the cotton plants and off the fields through rufsgireventing them from hatching. The month ofeJ@600
had 14 rainy days with a total of 260mm of rainfatld May had 162mm of rains falling on 9 rainy dags
compared to 6 rainy days in July giving a totahfall of 97mm.

7.0 CONCLUSION AND RECOMMENDATIONS

Weather conditions, especially moisture availapilitfluenced the rate of seed emergence in thd figdre than
the other developmental stages. It is therefoxgsalle to choose dates of planting falling in pdsi when the
probability of dry spells are low.

A good uniformity in stand emergence resulted Iletalants but taller plants did not necessanignslate into
better yields in this study.

Early planting resulted in a faster rate of growtto the reproductive phase and allowed the bolldeavelop
under adequate moisture and heat regimes trargslatio higher yields. This implies that early giag of
cotton as believed by some people, really yieldertban late planted cotton.

The Sarcot lines used in this study respondedtaaarlier dates of planting than the late ones.

Planting cotton earlier than July resulted in l@wdls of yield loss due to bollworm infestation anthe current
rates of pest control used by the cotton companies.

Following the results obtained, one would advisenfs to always plant early. However, plantingudtioot be
done too early as in this investigation (as easlyMay 26), for it was realized that the bolls of \M26 crops
started opening in September when it was stillingimeavily (total rainfall for the month was 213mnRains

in excess of 52mm that is common in Septemberédratro ecological zone will definitely affect negaly the
quality of the lint.
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